INSTRUCTION MANUAL 
for the 
NATIONAL MODEL 
NC-33 RECEIVER 


SECTION 1. INSTALLATION 


1-1. Installation Procedure 


The NC-33 Receiver is designed to op- 
-erate from a 105/120 volt, 50/60%cycle, 
A.C, source of supply or a 105/130 volt, 
D.C. source of supply. Normal power con- 
sumption is approximetely 24 watts at 115 
volts. 

Installation of the NC-33 ix accom- 
plished as follows: 


}, Connect the antenna, as recom- 


mended in Section ]-2. 

2. Connect a good external ground 
{radiator or water pipe) to the terminal 
labeied G on the antenna terminel strip at 
the rear of the Receiver. This connection, 
if used, serves two purposes: 

a. Achieves a considerable reduc- 
tion in noise interference in certain lo- 
calities, 

b. Eliminates the possibility of 
shock occurring if the operator makes 
bodily contact between the Receiver and 
ground. 

3. Connect the power cable and plug 
to the proper source of supply i.e., 105/ 
130 volts, 50/60 cycles, A.C, or 105/130 


volts, D.C, Proper polarity of the plug 
should be observed when connection is made 
to a power source, although no damage to 
the Receiver will occur if the polarity is 
reversed. Reversed polarity will be evi- 
denced as follows and is corrected by simp- 
ly reversing the plug prongs in the power 
outlet. 

a. D.C, Power Source--The Receiver 
will be inoperative, although the tubes and 
pilot lawp will light. 

b. A.C. Power Source--A hum may be 
heard in the output of the Feceiver. 

Proper polarization of the plug wili 
eliminete the possibility of shock occurr- 
ing in installations where one side of the 
power line is grounded, if the operator 
should make bodily contact between the Pe- 
ceiver and ground. 

4. Adjust controls as reconmended in 
Section 2 for the reception of signals. 


1-2. Antenna Recommendations 


The antenna input circnit of the 
NC-33 is arranged for operation from either 
a single-wire type, doublet type or other 
types of antennas having impedances of 70 
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Figure No. 2. Sinplified Operating Instructions 


ohms or more. The input impedance of the 
antenna circuit is approximately 300 ohm, 

The @ost practical antenna for use in 
instellutions where the Receiver is to be 
used over « wide range of frequencies is 
the single-wire type. An ontcnna length of 
from 50 to 75 feet is recommended, although 
the length i¢ not critical and any length 
from 25 to 75 feet may be used. If the Re- 
ceiver is to be operated on one frequency 
or narrow band of frequencies, best results 
will be obtained by the use of a tuned an- 
tenna, auch as the folded doublet or half- 
wave dipole type, designed for the operat 
ang frequency, 

The methods of connecting the Yarious 


SECTION 2. 


2-4. Generel Description 


The NC-33 is an A.C./D.C. superheter- 
odyne Receiver having « complement of five 
tubes plus a rectifier, with a continuous 
frequency range of from 300 kilocycles to 
35 mogacyoles. . The Receiver is designed to 
Provide reception of amplitude modulated 
yoice or music and code telegraphy signais 
throughout its entire frequency range. 

A stage outline of the circuit en- 
ployed in the Receiver is given below, to- 
gether with the tube type associated with 
each stage. 
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Figure No, 1, 


types of shtennes to the antenna terminal 
strip at the rear of the Receiver are ac 
follows: 

1, Single-wire type--Connect the an- 
tenna to terminal A at the left of the 
Strip, and connect the metal link to the 
unused A terminal. 

2. Doublet-Type--CGonnece the antenna 
feeders to the two terminals marked A; the 
metal link is not used. 

3. Concentric treanemission line 
type--Connect the inner conductor to term- 
inal A at_the left of the strip and the 
euter conductor to the other A terminal. 
Connect the metal link to the center A 
terminal. 


OPERATION 


Teo gudio output circuits are provided 
in the NC-33: 

1. The loud-speaker is a 5 inch P.M, 
type. 

2. A Phones jeck is mounted on the 
front panel and is wired so as to silence 
the loud-spesker when headphones ore used. 
The headphone load iapedance is not criti- 
cal, permitting the use of a wide range of 
headphone types, including crystal types. 


2-2. Tuning System 


The two-gang main tuning capacitor, 
the two-gung bandspreed capacitor and four 
sets of coiis are used to cover the fre- 
quency renyve of the Wt33 ia four tuning 
bands os shown on the following table. The 
tain tuning and bandspread tuning capaci- 
tors are connected in pdrallel on all 
bends. 
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Tube and Alignment Adjustment Locations 


BAND FREQUFNCY COVERAGE 
A 12.0 ~ 35,0 Me, 
B 4.9 - 12,0 Mec, 
€ 1.42 - 4.2 Me, 
D 0.5 — 1. 42 Me. 


The main dial has four scales «ccu- 
rately calibrated directly in segacycles, 
The respective scales are masked with hoary 
black scorings to clearly locate fur the 
operator etch short-wave features as the 
Amateur, Police and Foreign Broadcast 
bands. These locating markers are identi- 
fied by letters AW, P and F, respectively. 


2-3. Operating Instructions 


After the NC-23 hax been installed os 
outlined in Section 1, it is placed in op- 
¢ration for voice or music reception by ad- 
justment of che receiver controls, . Figure 
Neus, 2 gives the step-by-step procedure to 
follow for the ceveption of signals, The 
ferme procedure is outlined below with « 
brief description of the function of cach 
control. 

a Set the SEND-RECEIVE awitch 
at Receive, This awiteh, in the Send pos- 
ition, is used to qriet the Receiver for « 
period of time, such as during o trans- 
mitting period, when it is degirable to re- 
sume reception immediately without waiting 
for the tubes to warm up. The fonction of 
the SPND-RECETVE ewitch may be dup- 
licated at an external (remote) position by 
comnecting a switch or relay contacts to 
the B. Sw. plug at the rear of the NC-34. 
This is # parallel errangement permitting 
the use of the panel-mounted SEND-HF- 
CEIVE switch to turn the Reeriver on, 
although the external switch is at off. 

2. Set the control switch at Phone. 
The control switch has three functions 
corresponding cto the switch markings, C.¥., 
Phone and A.NeL. ‘The hone position is 
Noraslly used fur all reception except that 
of code telegraphy signals. The two sett- 
ings, Mi and Lo, of the Phone position pro- 
vide a selection of tonal output, itn the 
Hi position normel receiver reproduction ie 
heard. In the Le position the higher fre- 
quency tones ere subdued and the audio re- 
spense is rich im lower tones. The A.N.L. 
position is used to effectively reduce in- 
terference such as might be caused by 
static or autumobile ignition noise, The 
automatic volame control circuit i« opera- 
tive in both the Phone and A.N.L. posi- 
tions. The C.¥. position of the control 
switch renders the automatic volume onntrol 
circuit inoperative ond seitches the CW. 


Cecillater inte the circwit te permit the 
reception of exude telegraphy signals. 

3. Set the band switch at the bend of 
frequencies to te tuned. The four posi- 
tions of the band awitch select the proper 
eet of coils to cover the frequency range 
of the four tuning bande of the AC- 23. 
Fach position ia earked with a band letter 
dessmmation which corresponds to the nork- 
ings appeering on the sain dial, 

4, Set the bondspread dich pointer at 
the Set mark. The bandspread control knob 
and dial scale are used for handspread 
(fine) tuning and logging. Bandspread 
tuning is accomplished by spreading out 
over # wide range any small portion of the 
frequency rwige of the Recciver. To do 
this, set the main tuning diel potuter at 
the high-frequency limiec of the band of 
frequencies ta he spread, and tune to the 
desired signal by rotating the bandspread 
tuning knob in a clockwien direction, 

4, Turn the A..F. GAIN control 
from the 4.C. Off poxition to the point 
Providing the desired oudio volume, In the 
A.C. Off position the NC+33 is turned off; 
advancing the contro] knob in a clockwise 
direction tums on the Receiver ond in- 
creasce the audio output volume to o maxi- 
mum at the extreme clockwise poxilion. 

6. Set the main tuning dial pointer 
at the desired frequency, The moin tuning 
control kool and dial seale are used Lo 
tune the entire freqmcney vange of the Re- 
ceiver, and tunes at any one time the band 
of frequencies selected by the band switch. 
To maintain correct calibration, when using 
the main tuniag knob, the bendspread dial 
pointer eust be ot the Sct mark. It should 
be noted that the image uignal on the h, C 
and D bands appears 910 kilocycles lower on 
the dial than the fisandamentel signel, while 
on the A band che image is 910 kilocyeles 
higher om the dial. 


2-4. Code Telegraphy Reception 


The adjustment. of the receiver con- 
trols for code reception is the same as 
that for voice ond ausic except as follows: 

1. Set the contro] switch at C.¥. 

2. Adjust the PITCH contre] to 
secure an audio tone pleasing to copy. 
This conteel is operative only when the 
control switch is at the C.W. position. 
The C.W. oscillator is tuned to the re- 
ceiver’ s intermediate frequency at approx- 
imately ead-scale on the control knob, The 
renge of the PITOH control is approxi- 
mately 3,000 cycles. 
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Figure No. 4, BF, Alignment Trimmer Locations 


Figure No. 3. Schenatic iiagras: - NC-j3 Receiver 


